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Abstract
This paper presents new results on the rational bubbles hypothesis for a
panel of 9 OECD countries using Campbell, Lo and MacKinsay (1997) model.
The contribution offered by this paper is an analysis of international data that
exploits increased power deriving from the panel unit root and cointegration
methodology, together with the flexibility of allowing explicitly for multiple
endogenous structural breaks in the individual series. Differently from the time
series methodology, the panel data approach allows for a global analysis of the
financial crashes that are related to rational bubbles. Strong evidence in favor
of bubbles phenomena is found.
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tional bubbles.
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1 Introduction
Since the 1980’s there has been a large interest in studying the phenomena of
rational bubbles in the stock prices motivated by the strong development in the
stock markets. The analyses on rational bubbles are intimately related to time
1
series approaches.1 Diba and Grossman (1984, 1988) proposed the use of unit
root and co-integration tests for stock prices and observable fundamentals to
obtain evidence for the existence of rational bubbles. This approach is based
on the argument that if the stock prices are not more explosive compared to
dividends, then rational bubbles do not exist because they generate an explosive
component into stock prices time series. In the absence of bubbles, if dividends
are stationary in levels, stock prices will be equal to market fundamentals and
should also be stationary in levels; if dividends are stationary in first differences,
stock prices should be stationary in first differences. This relationship breaks
down in the presence of bubbles, which provides an intuitive bubbles test. A
natural way to test for the existence of a bubble in the data, then, is to see
whether stock prices are stationary when dividends are also stationary. In ad-
dition, if the first differences of dividends are stationary, and if rational bubbles
do not exist, then stock price and dividends and co-integrated of order (1,1).
Evans (1991) pointed out that the Diba and Grossman approach is unable to
detect an important class of rational bubbles, namely periodically collapsing
bubbles, and that this approach leads with a high probability to incorrect con-
clusions concerning the presence of bubbles in stock prices. In his Monte Carlo
simulations, Evans showed that, even in the presence of periodically collapsing
bubbles, stock prices are not more explosive than dividends using standard unit
root and cointegration tests. This result is due to the fact that the standard
unit root and cointegration tests assume a unit root as the null hypothesis and
under the maintained hypothesis a linear autoregressive process, while in the
case of periodically collapsing bubbles the bubble component is a non-linear
process which falls outside the maintained hypothesis. However, Evans did not
provide empirical evidence whether periodically collapsing bubbles are actually
present in U.S. stock prices. To improve the detection of periodically collaps-
ing bubbles, Taylor and Peel (1998) propose to correct traditional cointegration
tests for the skewness and excess kurtosis implied by bubbles. Applying the
new test to a long run of U.S. real stock prices and dividend data, Taylor and
Peel reject the bubbles hypothesis. However, all these studies are only based
1Kindleberger (1996) argue that asset price bubbles are often defined by their time series
behaviour.
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on U.S. data. Sarno and Taylor (1999) investigate the presence of rational bub-
bles in the East Asian markets. They employ monthly aggregate stock prices
and dividends data over 10 countries: China, Indonesia, Malaysia, Philippines,
Singapore, South Korea, Taiwan, Thailand, Japan and Australia. Using RALS
Dickey-Fuller test, evidence of unit root process in the log dividend-price ratio
and the ex post rate of return are found for all countries except Australia. In ad-
dition, the null hypothesis of no co-integration between log dividend-price ratio
and the ex post rate of return is rejected only in the Australia case. Herrera and
Perry (2003) used the standard unit root and cointegration tests to investigate
the existence of asset price rational bubbles in Latin American in 1980-2001.
The general idea is to verify or reject the existence of a stable relationship
among stock prices, dividends, and returns in a simple model by Campbell, Lo,
and MacKinlay (1997). Their analysis analysis consists in two steps. In the first
step, unit root tests on the log dividend-price ratio and the real return variables
are performed. If the series have a unit root, the no “bubble” hypothesis is
rejected. In the second one, co-integration tests are used to investigate the ex-
istence of a long run relationship between log dividend-price ratio and stock
returns. If a stable relationship is rejected, then the “no bubble” hypothesis
is also rejected. For most countries, Herrera and Perry found that real returns
and dividend yields have a unit root and the standard Johansen and the RALS
cointegration tests reject the hypothesis of a long-run relationship between total
returns and the log of dividend yield in all the countries. In this paper we follow
Herrera and Perry approach to investigate the existence of rational bubbles for
a international panel of 9 countries over the period 1991-2006.
This paper makes three contribution to the existing literature. First, a time
series approach by Herrera and Perry is extended to panel data by using more
powerful unit root and co-integration tests. In fact, small sample econometrics
problems of bubble tests remain unresolved.2 The use of panel data is generally
considered as a mean of generating more powerful tests, and it improves the
poor power of their univariate counterpart (Banerjee, 1999). The additional
cross-sectional dimension, in fact, leads to better power properties of the panel
2Campbell and Perron (1991) show that when 100 observations are generated by a station-
ary process but with a root close to unity, then the unit root and co-integration tests have
very little power.
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unit tests as compared to the lower power of the standard individual-specific
unit root test against the alternatives.
Second, unit root and cointegration tests under cross-section dependence hy-
pothesis are considered to take into account real aspect of integrated world
stock market.3 Since the beginning of 1986, the major stock markets have be-
come increasingly internationalized by deregulation. By 1987, some of the 600
foreign stocks traded in New York market, and the markets in London, Frank-
furt and Tokyo had also attracted numerous foreign listing. The simultaneous
prices collapses around the world after the U.S. Stock market crash in October
1987 have shown a strong evidence of the linkages between national stock mar-
kets. The contagion effect occurred after Mexican Peso crisis (1994) and East
Asian crisis (1997) has confirmed a high level of markets comovement.
Third, we address the issues of nonstationarity of log dividend-price ratio and
real returns and of cointegration relationship between these variables allowing
for structural breaks in the data. The issues to be investigated are motivated
by economic and statistical reasons. Discussing the mean return on U.S. stocks
since 1926, Brennan (1997) points out that “there are good reasons to doubt
that this parameter has remained constant for almost three quarters of a cen-
tury which has witnessed the most dramatic economic, technological and social
change of any comparable period in history”. Fair (2004) shows that there has
been only one major structural change in U.S. economy in the last half of the
1990’s, namely the huge increase in stock prices relative to earnings. The real
Standard and Poor’s 500 composite index rose by 68%, the real value of the
NYSE/AMEX/Nasdaq combined market portfolio rose by 55%, and the real
value of firms in the Nasdaq market rose on average by 69% between January
1996 and December 2000, while their counterpart dividends rose merely by 7.1%,
1.9%, and 34.2%, respectively. Blanchard and Raymond (2004) show that the
rise of stock markets prices between 1995 and 2000 has been amazing compared
to the growth of the dividends for French, German, UK and US stock mar-
kets. During the last decade, a great deal of studies have focused on the search
for the best way to characterize or model the dynamic properties of macroeco-
nomic and financial time series. Specifically, the distinction between unit root
3see D’Ecclesia and Costantini (2006) for a literature review on market integration.
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and stationary processes has become a dominant topic in time series economet-
rics. An important feature common to most unit root tests is the assumption
of parameter stability, or no structural change, and there has been only a few
recent attempts to relax it. Perron (1989) showed that the ability to reject
the unit root null hypothesis can decrease substantially when the stationary
alternative is true but existing structural breaks are ignored. This is important
because the way in which traditional unit root testing is carried out typically
involves employing time series that span extended periods of time, which ob-
viously increases the probability of a structural break. The implication is that
the inability of many empirical studies to reject the unit root null hypothesis
may well be due to an erroneous omission of structural breaks. As shown by Im
et. al. (2005), the same problem exists in panel unit-root tests. An analogous
problem exists for cointegration tests. In fact, convectional cointegration tests
that do not allow for structural change might lead to biases when testing for
the null hypothesis of no cointegration in favor acceptance (see Banerjee and
Silvestre, 2006).
The paper is organized as follows. Section 2 presents the theoretical model.
Section 3 describes the econometric methodology. Section 4 describes the data
and presents the empirical results. The last section concludes.
2 The model
In this section the log linear present value model of Campbell, Lo and MacKinlay
(1997) is presented. This model is used to study the relations between prices,
dividends and returns and to investigate the existence of rational bubbles in the
data.
If an asset has a constant expected return, then its price is a linear function
of its expected future payoffs. The definition of return provides the following
relationship at time t between returns Rt, dividends Dt and prices Pt
1 +Rt+1 =
Pt+1 +Dt+1
Pt
.
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Moreover, if the expected return is a constant R, then we write the main equa-
tion of the martingale model for stock prices (Samuelson, 1965) as
Pt =
Et[Pt+1 +Dt+1]
1 +R
, t > 0. (1)
(1) is an expectational difference equation, that can be solved forward. Let us
assume that the expected discounted future price admits limit that is zero, i.e.
lim
k→+∞
EtPt+k
(1 +R)k
= 0.
Then we get
Pt = E
∞∑
j=1
Dt+j
(1 +R)j
. (2)
The right-hand side of equation (2) is the fundamental value of an asset price,
and this expression holds only under constant discounted rate condition.
Other models of rational bubbles (Blanchard and Watson, 1982) work without
the assumption that the expected future discounted price has a limit of zero.4
Campbell and Shiller (1988) extend the linear present-value model to allow for
log-linear dividend processes and time-varying discount rates. They define log
return r by approximation, since
rt+1 = log(Pt+1 +Dt+1)− logPt, t > 0, (3)
Using a first-order Taylor expansion around the mean log dividend-price ratio,
d¯t − p¯t, they obtain
rt+1 ∼ k + ρpt+1 + (1− ρ)dt+1 − pt,
where ρ and k are real parameters defined by
ρ =
1
1 + exp(d¯t − p¯t)
and
k = −logρ− (1− ρ)log
[ 1
ρ− 1
]
.
When the dividend-price ratio is constant, then we have
ρ =
P
P +D
.
4Lux and Sornette (2002) and Malevergne and Sornette (2001) study the statistical time
series properties of rational bubble model by Blanchard and Watson (1982).
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Solving forward, imposing the no-bubbles terminal condition that
lim
j→+∞
ρj(dt+j − pt+j) = 0,
taking expectations, and subtracting the current dividend, one gets
dt − pt = − k1− ρ +Et
∞∑
j=0
ρj [−∆dt+j+1 + rt+j+1], (4)
where dt =log dividends, pt = log prices, and rt = stock returns.
The log dividend-price ratio is high when dividends are expect to grow only
slowly, or when stock returns are expected to be high. The previous equation
should be useful when the dividend follows a log-linear unit-root process, so that
log dividends and log prices are nonstationary. In this case, changes in the log
dividends are stationary, so from (4) the log dividend-price ratio is stationary
and the expected stock return is also stationary. Therefore, tests on rational
bubbles are oriented towards investigating the stationarity of the log dividend-
price ratio and stock returns and the existence of a stable relationship among
dividends, prices, and returns. To this end, panel unit root and co-integration
tests will be used.
3 Econometric methodology
In this section, we present econometric techniques that will be used in empirical
analysis. Our approach proceeds in two steps. In the first step we investigate
the properties of the log dividend-price ratio and real returns variables with
panel unit root tests. Cross-section dependence hypothesis is considered and
endogenous breaks in the data are allowed for. In the second one, we test the
existence of long run relationships between the log dividend-price ratio and the
real returns using panel cointegration tests.
3.1 Panel unit root
In our empirical analysis, we consider four panel unit root tests (Bai and Ng,
2004, hereafter BN; Moon and Perron, 2004, hereafter MP; Phillips and Sul,
2003, hereafter PS; Westerlund, 2006, hereafter WE).5
5The first three panel unit root tests are used since they show more power with respect to
other ones. See Gutierrez (2006)
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To model the cross-section dependence, MP provide an approximate linear dy-
namic factor model in which the panel data are generated by both idiosyncratic
shocks and unobservable dynamic factors that are common to all individual units
but to which each individual reacts heterogeneously. For the null hypothesis of
unit root,
H0 : ρi = 1, i = 1, ....N, (5)
against the alternative of
H1 : |ρi| < 1, for some i, (6)
MP propose the following t-statistics
t∗a =
√
NT (ρˆ+pool − 1)√
2φˆ4e
ωˆ4e
(7)
t∗b =
√
NT (ρˆ+pool − 1)
√
1
NT 2
tr(Y−1QBY
′
−1)(
ωˆ2e
φ4e
) (8)
where ρˆ+pool is the bias-corrected pooled autoregressive estimated of ρpool, ωˆ
4
eˆ
and φˆ4eˆ are respectively the estimates of the cross sectional average of the long
run variance of eˆit and the cross sectional average of ω4eˆ,i.
BN consider the factor model
Yit = Dit + λ
′
iFt + eit (9)
whereDit is a polynomial trend function, Ft is an r×1 vector of common factors,
and λi is a vector of factor loading. The series Yit is decomposed into three com-
ponents: a deterministic one, a common component with factor structure and
an idiosyncratic error component. The process Yit may be non-stationary if one
or more of the common factors are non-stationary, or the idiosyncratic error
is non-stationary, or both. To test the stationarity of the idiosyncratic com-
ponent, BN propose to pool the individual Augumented Dickey-Fuller (ADF )
t-statistics with de-factored estimated components eˆit in the model with no
deterministic trend
∆eit = δi,0eˆi,t−1 +
p∑
j=1
δi,j∆eˆi,t−j + µi,t. (10)
Let ADF ceˆ (i) be the ADF t-statistic for the i-th cross-section unit. The asymp-
totic distribution of the ADF ceˆ (i) coincides with the Dickey-Fuller distribution
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for the case of no constant. However, these individual time series tests have the
same low power as those based on the initial series. BN propose pooled tests
based on Fisher type statistics defined as in Choi (2001) and Maddala and Wu
(1999). Let P ceˆ (i) be the p-value of the ADF
c
eˆ (i), then the standardized Choi’s
type statistics is:
Zceˆ =
−2∑Ni=1 logP ceˆ (i)− 2N√
4N
(11)
The statistics (11) converge for (N,T →∞) to a standard normal distribution.
The method proposed by PS is similar to that of MP. The first test proposed
by PS is:
G++ols =
1√
Nσξ
N−1∑
i=1
[
ρˆ+i − 1
σˆρˆ+
− µξ
]
(12)
where ρˆ+i and σρˆ+i are cross-sectional autoregressive estimates and its standard
errors computed for each i from the de-factored data are. The parameters µξ
and σξ are, the asymptotic mean and variance of the G+ols.
6 PS show that for
(N,T → ∞), equation (12) converges to a standard normal distribution. As
in BN, PS also proposes meta-analysis tests. Let pceˆ(i) be the p-value of the
ADF ceˆ (i), the tests are:
Pm = − 1√
N
N−1∑
i=1
ln(pceˆ(i) + 1) (13)
Z =
1√
N
N−1∑
i=1
Φ−1(pceˆ(i)) (14)
WE considers the following model:
yit = αi + τit+
ki∑
j=1
δijDt(T bij) + zit (15)
∆zit = φizit−1 +
pi∑
j=1
γij∆zit−j + eit (16)
In the equation (16), no restrictions are placed on pi, the order of the serial
correlation, or Ki, the number of breaks, which are both permitted to be com-
pletely heterogeneous. In the same way, no restrictions are imposed on the
6Since PS provide simulation results only for G++ols , we consider only this testa and leave
outside G+ test.
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heterogeneity of the locations of the breaks. The only restriction is that the dis-
turbance eit is uncorrelated across i, which is a fairly common assumption when
dealing with panel data. However, in empirical works this assumption is quite
restrictive, and a simple bootstrap procedure for dealing with the case of cross-
sectionally correlated data is proposed (see section 4). The panel test proposed
by WE is a generalization of the exogenous one-break test developed by Im et
al. (2006). For testing the null hypothesis H0 : φi = 0 (for all i) against the
alternative, H1 : φi < 0 , a cross-sectional average of the individual τφ statistics
for each cross- section is proposed: τφN . 7 The asymptotic distribution of the
panel unit root test, τφN , is easily derived by using the independence of the
cross-section, from which it follows that, as T →∞ followed by N →∞
√
N(τφN − E(τφ))√
var(τφ)
⇒ N(0, 1), (17)
where E(τφ) and var(τφ) are the expected value and variance of the asymptotic
distribution of individual test.
3.2 Panel Cointegration
Two panel cointegration tests developed by Westerlund and Edgerton (2006)
are considered. Westerlund and Edgerton propose the following model:
yit = αi + ηit+ δiDit + x
′
itβi + (Ditxit)
′
γi + zit (18)
xit = xt−1 + ωit, t = 1, .....T ; i = 1, ....N, (19)
The vector xit has dimension K and contains the regressors. The variable Dit
is a break dummy such that Dit = 1 if t > T bi and zero otherwise. αi and βi
represent the intercept and slope before the break, while δi and γi represent
the change in these parameters at the time of the shift. The error term zit is
generated by the following model that permits for cross-sectional dependence
7The breaks are allowed under both the null and the alternative, in this way creating no
confusion about the meaning of potential rejections. More precisely, contrary to other existing
tests that can reject if the series are nonstationary with breaks, here rejections are permitted
only under the alternative hypothesis of stationarity.
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through the use of unobserved common factors
zit = λ
′
iFt + νit, (20)
Fjt = ρjFjt−1 + ujt, j = 1, ....k, (21)
φi(L)∆νit = φiνit−1 + eit, (22)
where φi(L) = 1−
∑pi
j=1 φijL
j is a scalar polynomial in the lag operator L, Ft
is a k-dimensional vector of unobservable common factors and λi is a vector of
loading parameters. By assuming that ρj < 1 for all j, we ensure that Ft is
strictly stationary, which implies that the order of integration of the compos-
ite regression error zit depend only on the integratedness of the idiosyncratic
disturbance νit. Thus, in this data generating process, the relationship in (18)
is cointegrated if φi < 0 and it is spurious if φi = 0. The tests proposed by
Westerlund and Edgerton are:
φN =
1
N
N∑
i=1
T φˆiSi τN =
1
N
∑
i=1
Nτi, (23)
where φˆi is the least square estimates of φi in the equation (9) in Westerlund
and Edgerton (2006) and Si are the residuals from equation (18).
4 Empirical Results
Monthly data on stock prices indexes and corresponding dividend yield for Aus-
tralia, Canada, France, Germany, Honk Kong, Japan, Netherlands, U.K, and
U.S. are taken from Datastream and cover the period 1991:4-2006:4.8 Datas-
tream indexes are used since they are defined as broad indexes of national stock
markets, covering also medium and small companies weighted by their market
capitalization rate. As such, they are more likely to proxy the whole equity mar-
ket as opposed to indexes based on high-capitalization companies. In addition,
Datastream indexes are expected to be more homogeneous across markets than
local stock price indexes, making our empirical panel results consistent. The log
dividend-price ratio and real returns, as in figures 1 and 2, are computed using
formulas (4) and (3) respectively.
To support the cross-section dependence hypothesis, in tables 1-2 the short-run
8Given shorter dividend data sample period, some countries has been excluded.
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cross-sectional correlations of the log dividend-price ratio and stocks returns
are presented. Note how the matrix is far away from the hypothetical diagonal
matrix assumed by the standard independent panel unit root tests which do
not allow for cross-sectional dependence. 9 Thus panel nonstationary analysis
which allows for cross-sectional dependence must be preferred. Before we carry
on with the cointegration testing, we subject the variables to a battery of panel
unit root tests. In the table 3 panel unit root results for the log divided-price
ratio and stock returns are reported. Strong evidence of unit root process for
all variables is supported by all tests, including the one with breaks. However,
since in the test developed by WE the hypothesis of cross-section independence
is assumed, we use a bootstrap approach based on the Chang (2004) procedure
to control for cross-section dependence. 10 In the first step, the following least
square regression is estimated:
yit = αˆi + τˆ ti +
Ki∑
j=1
δˆijDt(Tˆ bij) + zˆit, (24)
where Tˆ bj denote the location of break number.
11 After saving the residuals
from the equation (24), the following regression is estimated:
∆zˆit =
pi∑
j=1
γˆij∆zˆit−j + eˆit (25)
To develop bootstrap procedure, we first use the residual vector eˆt = (eˆit, ...., eˆNt)′,
with the null hypothesis imposed. In the second step, we generate bootstrap
innovations e∗t by sampling with replacement the centered residual vector e˜t =
eˆt − 1T
∑T
t=1 eˆt. Third, we generate the bootstrap sample y
∗
it. However, before
reaching this step, we develop the bootstrap version of the error ∆zit:
∆z∗it =
pi∑
j=1
γˆij∆z∗it−j + e
∗
it. (26)
For initial values, we may use the first pi observations of ∆zit and to assure the
stationarity of ∆zit, we generate a larger number, T + n say, of ∆zit and then
9We also consider, but do not present for brevity, the long-run correlation matrix computed
by using the Newey-West (1994) covariances matrix estimates which allow one to obtain the
long-run cross-correlation coefficients. As in the case of the previous correlation matrix, we
have cross-section dependence of log dividend-price ratio and stock returns.
10For bootstrap method to control for cross-section dependence see Maddala and Wu (1999).
11For details on the procedure to estimate the breaks from the data see Westerlund (2006).
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discard the first n values. This procedure make the initiation unimportant, and
therefore we can use zeros values to start up the recursion. Next, we generate
z∗it recursively from ∆zit∗ as:
z∗it = z
∗
i0 +
t∑
j=1
∆z∗ij , (27)
which again requires initiation through z∗i0. The value 0 will be chosen. Finally,
the bootstrap sample y∗it is obtained as
y∗it = αˆi + τˆit+
Ki∑
j=1
δˆijDt(Tˆ bij) + z
∗
it, (28)
Having obtained the bootstrap sample y∗it, we then obtain the bootstrapped τφN
statistics. The bootstrap test is implemented using 2000 replications, which are
used to compute p-values of the τφN statistics under the null hypothesis of unit
root. p-values computed by bootstrap method indicate that the log dividend-
price ratio and stocks returns are nonstationary. For all tests, therefore, we are
unable to reject the null hypothesis of unit root, implying bubble behavior in the
log dividend-price ratio and total returns. These findings are different from that
deriving from time series analysis. For example, by applying Phillips and Perron
(1998) unit root tests, Aburachis and Kish (1999) find evidence of stationarity
in the dividend yield and stock returns for Canada, France, Germany, Japan,
Netherlands, Switzerland, U.K. and U.S. Using quarterly data, Ryan (2006) find
that log dividend-price ratio variable is stationary for sixteen OECD countries.
Therefore, more powerful panel unit root tests allow to detect rational bubbles
behavior in the log dividend-price ratio and stock returns international data.
As far as the break dates are concerned, we find up to three breaks both in the
log dividend-price ratio as well as in the total returns series (see figure 3 and 4).
The breaks seem to cluster around specific dates for most of countries, imply-
ing “common” breaks. In particular, dividend-price ratio series evidence breaks
in 2001 for Australia, Germany and Hong Kong, in 2002 for Canada, France,
Netherlands, Honk Kong, U.K. and U.S., and in 2004 for France, Netherlands,
Honk Kong, U.K. and U.S. In the case of stock returns, breaks dates are found
to be more concentrated on 2002 and less in 2004. Dividend-price ratio can be
affected by several factors, such as corporate financial decisions, risk market pre-
mia, inflation and interest rate. Since common break dates occur around time of
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changes in corporate financial policy, breaks seem to be essentially determined
by financial policy. In the 2001-2002 period, the proportion of dividend payers
severely decline in Canada, France, Hong Kong, Netherlands, U.K and U.S,
although the magnitude of the decline and the percents of payers vary across
countries. The sharpest decline occurs in U.K. (-6,7%).12 These results seem
to confirm the evidence on decreasing incidence of dividend payments found
by Fama and French (2001) for U.S. firms. Firm size, profitability and growth
opportunities are the characteristic that affect dividend decisions. Larger and
more profitable firms are more likely to pay dividends in all countries con-
sidered, while the effect of growth opportunities depends on a country’s legal
origin. Denis and Osobov (2006) show that dividend payers tend to be larger
and more profitable firms, even though the relation between dividend payments
and growth opportunities is not uniform across countries. In Canada, U.K. and
U.S., dividend payers tend to have less valuable growth opportunities, while in
Germany and France, the evidence is much more mixed.
As a tax-favored alternative to paying dividends, companies can repurchase their
stock. Repurchases transfer cash to those shareholders who sell their stock, and
benefit ongoing shareholders because future dividend payments will be divided
among fewer shares. If a corporation permanently diverts funds from dividends
to a repurchase program, it reduces current dividends but begins an ongoing
reduction in the number of shares and thus increases the long-run growth rate
of dividends per share. This in turn can permanently lower the dividend-price
ratio. Over the period 2001-2002, the level of aggregate expenditures on share
repurchase increase in Canada, France, U.K. and U.S., with different magni-
tude. In Canada and U.S, the growth of the level aggregate is about 24% and
16% respectively. In France and U.K., lower level of repurchasing activities is
registered, due to a more restrictive environment in U.K. legal system and a
only recent liberalization of repurchase activity in France (1998) (See Osobov,
2004). In 2001, the new tax legislation reduces tax costs of repurchases in the
Netherlands, enabling Dutch corporations to implement open market share re-
purchase. This reform encourages buybacks of shares in 2002.
Brooks and Del Negro (2003) show that global shocks are more important source
12see Osobov (2004) and Renneboog and Szilagyi (2006)
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of return variation for stocks than country-specific shocks. Changes in returns
seems to be driven by a large rise in the importance of global factor and a
decline in the importance of country specific shocks. The decline is also more
pronounced for more financially open countries and countries with fewer capi-
tal account restrictions. Economic growth is a the most important global factor
that affect stock returns. Hassapis and Kalyvitis (2002) show that stock changes
and output are strongly related in the G-7 economies. In particular, they find
a negative relationship between output growth and future stock returns. The
events of September 11th had a short impact on economic activity. In early
2002, leading indicators have turned-up: consumer and business confidence have
strengthened, and industrial production has increased. This change in economic
activity has driven down stock returns in the second half of 2002.
After studying stationary panel properties of the data by using unit root tests,
we investigate the presence of bubbles phenomena in the long run relationship
between log dividend-price ratio and stock returns. If a stable (equilibrium)
relationship is rejected, then the “no bubbles” hypothesis is also rejected. To
verify the hypothesis of the existence of a long-run relationship between the log
dividend-price ratio and stocks returns, we use panel cointegration tests that
allow for structural breaks. Co-integration results are report in table 4. These
findings suggest that the null of no cointegration cannot be rejected at any con-
ventional significance level for any of the models being considered. The most
extreme observation is for the τN test in the level break model, which lies way
out in the right tail. Thus, evidence in favor of no co-integration relationship is
found, and the presence of the bubbles phenomena is confirmed in the sample
period. With respect to level break and regime shift, different dates are found
between countries. Within countries, the same dates for level break and regime
shift are found for Germany, Honk Kong, Japan and U.K.
5 Conclusion
In this paper we present empirical evidence of the bubbles phenomena in the
international stock markets over the period 1991-2006. Using the linear present
value model of Campbell, Lo and MacKinlay (1997), we investigate the presence
15
of rational bubbles in the log dividend-price ratio and total returns. The con-
tribution offered by this paper is an analysis of international data that exploits
increased power deriving from the panel unit root and cointegration method-
ology, together with the flexibility of allowing explicitly for multiple endoge-
nous structural breaks in the individual series. Differently from the time series
methodology, the panel data approach allows for a global analysis of the financial
crashes that are related to the speculative bubbles. Panel unit root and cointe-
gration results suggest the existence of the bubbles in the the log dividend-price
ratio and total returns variables. Structural breaks in the series occur around
same dates for most countries, implying common shocks.
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Figure 1: Dividend-price ratio
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Figure 2: Stock returns
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Table 1: Short-run correlation matrix for log dividend-price ratio
Australia Canada France Germany Honk Kong Japan Netherlands UK
Canada 0.9821
France 0.8465 0.8982
Germany 0.7217 0.8324 0.9183
Honk Kong 0.7149 0.7953 0.7248 0.7097
Japan 0.2736 0.287 0.2861 0.3011 0.2651
Netherland 0.7770 0.8744 0.9421 0.9722 0.7270 0.2918
UK 0.8647 0.9120 0.9677 0.9409 0.7224 0.3511 0.97001
US 0.9099 0.9532 0.9321 0.8697 0.7099 -0.3266 0.9228 0.9629
Table 2: Short-run correlation matrix for total returns
Australia Canada France Germany Hong Kong Japan Netherlands UK
Canada 0.6466
France 0.6533 0.5459
Germany 0.5621 0.6373 0.7485
Hong Kong 0.5009 0.5238 0.5013 0.4580
Japan 0.2865 0.3181 0.4263 0.4274 0.4568
Netherlands 0.6862 0.7909 0.8579 0.8945 0.5197 0.3813
UK 0.7535 0.8919 0.6704 0.6488 0.4666 0.3074 0.8271
US 0.6202 0.9310 0.5386 0.5625 0.4228 0.4409 0.7596 0.9395
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Table 3: Panel unit root tests.
Dividend-price ratio Real returns
Study Test Value p-value Value p-value
Bai and Ng (2004) Zce 0.128 0.449 −0.336 0.632
Phillips and Sul (2003) G++ols −1.549 0.939 −1.682 0.936
Z −0.903 0.814 −1.966 0.975
Pm 0.469 0.319 1.567 0.059
Moon and Perron (2004) t∗a −0.496 0.519 −2.299 0.989
t∗b −0.138 0.555 −2.446 0.993
Westerlund (2006) τˆφN 0.798 0.621
a 0.887 0.675a
0.713b 0.588b
Notes:
(i) Zce test is a standardized Choi’s type statistics. The number of common factor (rˆ) is
estimated by ICp2 criterion, with a maximum number of factors equal to 4. In this case rˆ=2;
(ii) Z and Pm are Choi and Fisher’s type tests respectively; (iii) t∗a and t∗b are computed with
a Bartlett kernel function. In both cases, bandwidth parameters are computed according
to the Newey and West (1994) procedure; (iv) The τˆφN refers to τφN panel test based on
estimated breaks; (v) a) p-values are based on the asymptotic normal distribution; (vi) b)
The p-values are based on the bootstrapped distribution using 2000 replications.
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Figure 3: Estimated of breaks dates for log dividend-price ratio
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Figure 4: Estimates of break dates for total returns
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Table 4: Panel cointegration tests.
τN ΦN
Model Value p-value Value p-value
No break 1.535 0.938 0.419 0.662
Level break 2.522 0.994 1.453 0.915
Regime shift 0.971 0.834 0.180 0.497
Notes:
(a) The test is implemented using the Campbell and Perron (1991) automatic procedure to
select the lag length. We use four breaks, which are determined by grid search at the minimum
of the sum of squared residuals. (b) The p-values are for a one-sided test based on the normal
distribution.
Table 5: Estimates of break dates for cointegrating relationship
level break regime shift
Australia 1997m8 1998m7
Canada 2000m12 2004m8
France 2000m2 2004m5
Germany 2002m1 2002m1
Hong Kong 2001m1 2001m1
Japan 1999m12 1999m12
Netherlands 1998m7 2002m1
UK 1997m12 1997m12
US 2001m6 1997m2
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